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Abstract, of the (HscltKurt* 

Lipid membrane structures for oral administration 
phosphatidylsenne, a mannan derivative or a mannose derivative as 
ingredient of the membrane. In particular, the lipid mam»jra;n.* 
structures contain a drag therein, the drug being surrounded with the 
membrane. It is in the form of liposomes, emulsions or micelles :md 
capable of efficiently delivering a drug contained therein to Peve-'s 
patches in the small intestines. Therefore, the lipid membrane 
structures of the present invention are excellent as oral dosage lipid 
membrane structures. 
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Speei f i cat ion 

Title of the Invention 

lipid Membrane Structures for Oral Administrati 



on 



Background of the Invention 

The present invention relates to lipid membrane structures 
capable of efficiently reaching Payer's patches in a digestive tract 
after oral administration. The lipid membrane structures prepared by 
the present invention are capable of efficiently delivering a drug 
contained therein to Payer's patches in a digestive tract. 

Recently intensive investigations are made on a drug delivery 
system (DDS) for the purpose of improving the effect, safety and usage 
or- a drug, dds is classified to a contral-release type (the first 
generation DDS ) and a targeting contra! type (the second generation 
DDS) in the scientific field. 

As for the drugs for oral administration, the investigations 
have been made heretofore on mainly DDS of the former type (control- 
release type) but the DDS of the latter type (targeting type) ha. 
been scarcely investigated. The Peyer'e patch in a digestive tract 
is a protrusion in a mucous membrane of the small intestine and it is 
an aggregate of Hmph follicles, it is also a tissue recently 
attracting attention in this technical field and investigations are 
".ade for the purpose of elucidating the immunological role, thereof, 
investigations are made on the mechanism of uptake of latex beads 
through oyer's patches fClinical Experimental Immunology, Vol. 76. p. 



- I - 

BAD ORIGINAL 



144 ( 1989)1 and uptake of a drug enclosed in a biode«jr*d.,b I... polymer 
through Peyer's patches (European Patent Application No. 8 7 I00286. o i . 
However, according to these conventional techniques, it is impossible 
for a drug to be selectively taken up through Peyer's patches in a 
digestive tract after oral administration. 

Investigations were made also on the use of liposomes for an 
oral drug. Namely, investigations were made on encapsulating, in 
liposomes, a high-molecular drug such as insulin iBiochimica et 
Biophysica Acta, Vol. 716, p. 188 (1982)1, blood coagulation factor 
VIII I Lancet, i, p. 7C ( 1980 ) J or heparin (Chemical and 
Pharmaceutical Bulletin, Vol. 30, p. 2245 (1982) ) ; a hardly water- 
soluble drug such as vitamin K, | Journal of Pharmacy and Pharmacology, 
vol. 36, p. 527 (1984)] or grieeofulvin (Journal of Pharmaceutical 
Sciences, Vol. 73, p. 757, (1984) J; or a Streptococcus cell wall 
antigen (Immunology, vol. 54, P. 189(1985)1 (for the purpose of 
production of igA antibody). However, an idea of modifying the 
liposomal membrane with an additive so as to impart a selectivity 
toward Peyer's patches in the digestive tract has never been reported. 

Further, as for the liposomes used as an injection, it was 
reported that when the membrane thereof was modified with 
phosphatidylserine (Cancer Research, Vol. 40, p. 4460 (1980)). 
alveolar macrophages were activated to improve the antitumor effect 
after intravenous injection and that when it was modified with a 
mannose derivative (Biochimica et Biophysica Acta, Vol. 632, p. 562 
(1980) J or a mannan derivative [ "Byotai Seiri". Vol. 6. p. 77i 
(1985)), the liposomes were distributed to the liver and the lung. 
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Thus the «ff 1C i.„L delivery of * dru<, lu |><tl< , (tfS ,„ ( 



digestive tract *fter oral administration h 
the prior art. 



•in not yet ln?un pi <•) «>•;.;,] ln 



Summary of the Invention 

A primary object of the present invention is to provide lip.j 
membrane structures capable of efficiently delivering a drug therein 
to Peyer's patches in a dilative tract after oral administration. 

This and other objects of the present invention will be 
apparent from the following description and examples. 

The present invention has been completed on the basis of a 
finding that the above-described objects can be attained by using at 
least one of phosphatidylserines. mannose derivatives and mannan 
derivatives as a component of a membrane of lipid membrane structures. 

Brief Description of the Drawings 

Fig. 1 shows the results of the distribution of PS-liposomes 
of the present invention and SA-liposomes to Peyer's patches. 

Fig. 2 shows the effect of the amount of PS content of «- 
liposomes of the present invention on the distribution to Peyer's 
patches . 

Fig. 3 shows changes of the distribution of PS-liposomes of 
the present invention to Peyer's patches with time after 
administration of the test dispersion. 

Fig. 4 shows the specificity of P3-li P osomes of the present 
invention for the portions of the intestinal tract. in the distribution 
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to Poyitr'K pit t Urts and non-Peyer ' s patches. 

K1..1. 5 shows an i mprovomcnt of the (lixtril.uUo,. of |. :; 
liposomes of the present invention to Peyers patches by audi Tying ,,. 
with mannan Jorivativos. 

Fig. 6 shows an improvement of the distribution of i>s- 
liposomefc of the present invention to Peyer's patches by modify,,,., 
with mannan derivatives. 

The abbreviations in the above brief description are referred 
in Example hereinafter. 



Description of the preferred Embodiments 

The lipid membrane structures of the present invention 
indicate lipid particles having such membrane structures wherein 
polar head groups cf amphiphilic lipids are arranged at the interface 
toward an aqueous phase. Examples of the lipid membrane structures 
include liposomes, emulsions and water-soluble micelles. The lipid 
membrane structures are characteriied in that phosphatidyl serine* 
and/or mannose derivatives and/or mannan derivatives are incorporated 
therein as a component of the membrane so that the lipid membrane 
structures can be efficiently distributed to Peyer's patches in a 
digestive tract after oral administration. 

The phosphatidylserines used in the present invention include 
natural soybean or egg-yolk phosphatidylserine, hydrogenated 
phosphatidyl serine obtained by hydrogenation of the natural soybean 
or egg-yolk phosphatidylserine and semi-synthetic dimyristoyl 
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Ph««|»»...tadyl«e,,.,«. dUMUi.oyl pho.ph-t „, y , Ke , , m . .,„,, dl!; ,,., f(|yJ 
pho.pha,..d V l.. Pin .. A , OB9 U|em( |)rofoffC(J ittc liy(lriMJirniil(M| 

■pho.p.»atidyl.. rine . dipalmitoyl phOBphatidyUer.no and d, K ,o droy . 

phosphaLidyjRer ino. 

The mannoae derivatives used i„ the present invent,™ ,„c, U d« 
pnosphatidylothanolamine derivative, having a mannoso rws , Ju , 
luiochimica et Biophysica Acta, Vol, «2. p. 562 (1980>|. cholo«,.« r „, 
derivatives having a manno.e residue Proceeding of National Acadom.c 
Scienses U.S.A. Voi. 77, p. 4430 (1980)), dimannosyl diglyceride 
[Biochemical and Biophysical Research Communication., Vol. 110. p. 
140 (1983)). mannobiose fatty acid esters and amides (preferably, 
fatty acid residue having 12 to 30 carbon atom. , [Japanese Patent 
Une.amined Published Application (hereinafter ref.rredto a. "J.P. 
KOKAi " ) No. Hei 1-1040881, phosphatidyl mannose, etc. 

The mannan derivatives in the present invention include, f or 
example, mannan (a polysaccharide) partially substituted with a fatty 
acid or cholesterol (preferably, fatty acid residue having 12 to 30 
carbon atoms )[ "Qyotai seiri", Vol. 6, p. 771 (1985)). 

These additives used as a component of the membrane are used 
either singly or in the form of a mixture of them and they usually 
can b* incorporated into the membrane of the lipid membrane structures 
".-inly compr^ing lecithin (i.e., phosphatidylcholine) or the Uk. to 
modify the membrane of the lipid membrane structures. Alternatively, 
they can singly for, the lipid membrane structures. Namely, the 
Phosphatidyiserines per se can form liposomes or emulsions, and 
mannose derivative, such as mannobiose fatty acid esters and amides 
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<« r»>,u, t . »„o unl of „„„»,„„„, 4yl .., r 

■'-~, s or „.„„„„ JerlMuv .. ^ t ( _ ^ 

^ b "" C " - « «» I- U- p,.,.^ „, 

co.^. m .. o( tll . , ipM >tfuciMr>| _ ^ 

of them used is 5 to SC I. 

The dr u ,. which C4 „ fc . coni4ln>(i iB u[)jd 

«~ewr« of c„. p,... nt inv .„ tl0 „ , 4ry m t)i(j kj >i ^ ^ 

'"" Mmbr "" ■"»««««• 'o, .,„pu, dru,. „„ ich e .„ „„ 
enc.p. ul .t.d in th . lipo>M .. „„ pmlatutlf UbUm ^ thjy 

Mon-^ecLr co . poun „. , oc|i ^ iBiuun h(jfBone> ^ 

P-ir-rt.ru-, .. t „.. olabl . dtu ,. iuch iMunopotentiitort ^ 

*™ppr.... nt ., M dru9t ^ ^ ^ 

confined in t „. eBulslon . lnc)uie ^ ^ ^ ^ 

* «>• i-l-O n.rdr, .. t .r-.„ Jubl . „,„„ 

Tn.y c.„ ^ Kept in th. liW d .«.„„. . truetot .. pnfmt by ^ 
proc.s... „ h ich „. d.ecrib«l below. 

To. d..crip ti o„ „ on proc .. M , (or pr#oarin9 

«.,.a ».„ br .„. Btructure . of the pretMt ^^^^^ ^ 

Pno.pneu^U.rines .„d, or ..„„ 0 „o.. d.riv. tiv . 5 . nd ,or ..„„.„ 

*"""'»« «dd.d th.r.to. 

*) Proc... f or preparing lipo.omes 

An . qu « u . di.p. r . io „ or lip8MM x. „,.,.,„, from TC . brane _ 

for.in, sucn J<cU|iin ^ >1>hin9o „ yel . n -aittw(>) 
..e. Pho»ph„t i d lfls . rin .. „„, /or nannosi> derivau 
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»y — ,„,, s IAniltt-? , wvlew o/ , n(jj<((yK(! >; <( { 

Hioen<jin«>cr wkj vol *» . , 

•■p.*. «c „,.,,,, I ,„ osp(>ille , llacyl(111081)h4l tl lr 

bl l-roco.s to, p,. Mti „, „ u ,„on. 

An aqueous disD«rni^« . . 

dispersion of emuls.ons can be prrparcd from 

amphiphiJic substances H uch as lecithin 

ucn as lecithins or poiyosyethy iene sorbitan 

f«ty acid esters (Tween's). ad«litive(Bl > a ^ . 

-aoitive(Bj. i.e. phosphatidyl serines 

and/or mannose derivatives « 

188 and/9r * annan derivative., and oU 8UCn ag 

soybean oil by a Known «ul.io»-p„p. Mt ion process. 

c) Process for preparing micmllem 

M -~ <Up. r . i0 „ of „ lc „ Ue . M: , „. ^^^^ (ron 
«c. I „- (orBin , . ur( , ct .„ t . (to b . ^ to ^ it)ueouj >oivei t ^ ^ 
™ r . Uon not ]ou . r t „ 4n a cruu>i ^^^^^ o( micejie 
f °r..Uo„, 5uch .. polyo , y . thyl .„, . oihu>n fntt 
•I— .-.1. Ml. ..it * t . tty « M or p , lyo , yethyl . n . hydro ,. M . #d 

-1 «. *m.,.,. .... po.p„. tiiyl ..„„.. „a/or „ 
a«i..u... a „ d/or „.„,,,, derlvatjVM ^ ^ mic . 1)e . pr>p>r>tion 



process, 



* .mount,, 4elJv . rin , . oru9 tmMml ther>in lo 

' L " °"° " " "™" »**"• ab.orpt ion o, < ru „ 8 . ,„ 
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'"■<»-« H.,. „, a , „ <jr 



r: ~~ — - - < ::. r::: 

bo improved. •»*"»«" |<t i ? , fl 

'»« «-h. Up.d «-br.ne .tract,,,.. <„ 

invention *r« u-... ' ,w »"»■«'•«. 

very ttn „ M . dnd „ C#I| 

-«y * convention,, techniqu#> 

The foilowin, « M . pU , -n- _ 

illu.trate th. « *«««Pl«» further 

the Pr ... nl lftVenUQn# wh|ch 

invention Th. k Jiajt the 

patcha. ... 1UM . rUM ^ 

£r.p.,. tion of „ , 

4, • I to 4 and control t.«p).. , 1M 

"Pi*, in a .OL, rati. , iv .„ ^ 
— ■ »«, in a tot4l „ ognt • 

in a „ Utur . of '• Th "-'» '»«o U ,„ Iy 

J^.;r r " — 

Phanol ,.d „„ ich .„ . Ct ' 10 "I'-l of 
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' « - •-' ., 

4 ***** »l*fTf *f ' 

n.v.n, . „,„ „, , l-')"-.^,, , .„ 

Hwr« UjrtmrtPf of 0.4 



Tin- timer • <( u»ou. p»»,, Mfker 

y "1 the Hi W .„u 4ltH , 

dinpenuon through a column of te*. 

coi«.n of Seph.*.* t . J00 () ta ^ 

PH Of 7 4, Th , N.r..oio, 1M , 

WMI fr.ctiont com*,o,n, the ,„„.. 

l.p.d eonc.ntr.tion, .bout I m . , „ „„.,,, 

Th * liPO, ° «»•*«« -. „„ ,„,...„,., 

ratio of 7/3/2 in 

-ctin, t„. , lpt ,.o... „ lt(1 . 

— * - - — ^ ... , (jn 

contro. ... , , Klnlcmi _ mUt _ tn/t 

«—Pl. 1 . K/wcw. r . tlo . lnn 

««»P1. 3 . PC,,,/ C «L M „ ,. tJ . . 7/J/J 

E...p„ , , re /PS/CH0t »|., ,„,„ . , IUJ 

E.wpl. 4 , PC/PS/CHOWmn-CHW. 

Control e„. 4 , -csa/chol ^ # 
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f '»ymt,o I h J 

c, «t : choJe«t crol 

trade naee: Choi -Atr-M i.^ 

J AtCM "««»"nan ( product 

***o Jun'yaKu Co. ) J 
SA : stearyianine 

E*a.ples 1 to 6 > *Y»r s p» rrh „ (T „ t 

The distribution of h — 

of the tQ the 

investigated bv »h. F^cnes was 

by the ^n^^ ]oop ^ ^ 

rat. weighing around 250 o were «ad. ► , 

9 -ere *ade to fast for 28 hours. After th. 

cli.f conducted Un der anesthes.a w ith ureth 

wun Methane, the em* t 1 

•oout 15 cm to form Joopj. Th .„ .... 

•bout |. mol of totJ . , .„ «. 400 . , o, p tenol „ 

" VM >" l °< " ti.. U. in t « tiniJ trlct „„ tik 

8 tak «" out and wacHoh 

WAth a ^ogic., ., iine soJution ^ ^ d 

the Peyer's o-^h th ° t4SSUe 

Y ' * P* 1 ^ 8 and * tissue around the Peyer's a»t- „ , 
Patches, were cut . h * <«°»-PW. 

* CUt 4nd tak «" the i„ n e r a qu . OU8 Dha 

delivered to the both n ' ^ PhM * "' ark *' 

both t.ssues was extracted w ith i80amyJ alrohQj 
determined. "^unoi and 
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■'• Con "°i Exa.pl, ) tK-n~* 
"'S-lipo.o.e., w.„ uscd . '>Po*»«l ,„d £xi „„ pJe , 

- — - «. 1 .17 ' obt "" ed tW8 hours * f -< 

1 (left) and Table 1 t. ; 
delivery G < 6- C F , ' iSeVid *"t that the 

* ° o CF encapsulated in the Pr-n^ 

... *" cne p C- liposomes or p «; _ i ,■ „. 

<«"• Mtch ., .„ d to 

th. t ot (r .„ 6 .„ P ""*«■><««.<.. co»p, rM 

It is also evident thai- m. ^ 
'•-Up— to the th " "» ''"ration of 

wth th.t to th, n 0n - P . yer ., p,^^. 



Table l 



Tissue 



Peyer 's 
patch tissue 
(number of 
times of 
repetition 



Significance 
difference 
(level of 

significance) 



Non-Peyer Vs 
patch tissue 
(number of 
times of 
repetition) 




unit: ng/mm ,x 10 .., mean ± standafd 
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Test Example 2 



»• t .. e to theP . y . t .. p , tch 

;«". *• „ *. „. tch .. non . 

~* tall . r to th . t obww< whM (w ^ ^ ^ 

•»« no .ijnlHcnt diff.r.nc. ... r.co,„ itrt . 



Tibia 2 



Dispersion 
Tissue 


Control 
Example 2 


Control 
Example 4 


Free 

phenal red 


6A- 

liposomes 


Peyer * s 
patch tissue 
(number of 
times of 
repetition 


4. '5 
± 0.55 
<n-2) 


5.27 
± 0*73 
(n««) 


Non-Peyer's 
patch tissue 
(number of 
times of 
repetition) j 


4.60 
± 0.44 

<nO? 


3.77 
± 0.13 
(n«3) 



Unit: ng/mfli* x 10" » , 

mean ± standard error 
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**«t Example 3 

The infJuence nf ».w 

nce of fc he amount of p s on „ 

P.tO.. „„ „. nl d " ^ « -» t, 

was examined. r n ., K-fc ^ 

to th . p<y . r ,, ■ «P«i«o« th . 

p. teh .. M t „. ^ "» - to «. 

content. (E ... pl .. , ^ ~ " «„.,.„ „ 




Non-Peyer*s 
patch tissue 
(number of 
times of 

repetition) 



Unit: ng/mm' x 10 ' , 



± standard error 
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Test Example 4 

The effect of incubation time on th. a- 

- r t « , 0UBd th . t t „ e ^^^^ ^ ^ 



Table 4 



Incubation 
time 


30 min 


1 h 


2 h 


3 h 


Payer's patch 
tissue (number 
of times of 
repetition 


14.85 
± 0.95 
(n»li) 


21.81 
± 1.91 
(n-10) 


54.60 
± 5.07 
(n-8) 


48.61 
± 4.90 
(n-11) 


Non-Peyer ' s 
patch tissue 
(number of 
times of 
repetition) 


13.84 
± 1.19 
(n*il) 


11. s: 
± 1.35 
ii«10) 


12.60 
± 2.07 
(n-6) 


6.29 
± 0.99 
(n-5) 


^Significant 
difference 
(level of 
significance) 


NO 


Yes 
(1%) 


Yea 
(1%) 


Yes 
(1%) 



. e <„ * unic ' n9/«m'xi0 ' # mean ± standard erroi 

Significant difference between movement to the Pejir" pitch 
tissue and distribution to the non-Payer's patch llsuT 
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lest Example 5 «U52lG-1 
Specificity of the t-of At 

- - -a*. the i«..ti T"°" " 2 

petch... „ Mlt . thoi(n 

P-r^ar «• the PO.U io „ «. , ouna . 

Test Example 6 

Th, test diap e t . io „. of E> .„ ple , (M . UpoTCiie>) M f 
<«-Upo.c™. rodlfi . d „ uh MB „„ „ erlvMlvt) w> ^ 

°' dl,tribUtl °" " "» >*°<-' P*<*-- «» «.UH. .„ ^ ln Fi , 

5 ^ 5 n ' ft '- " 11 -""""ood th.t when th . ..„ brane . of „ 
lipe.ce. „.„ turthor . odifi .„ wUh airlMtivi 

— t. t„e tro£ di8trl .» tion to ttl . ^ _ , l9nm<antiy 

inc,.„ M and that dt . trlbHtl0 „ „ t „ e non . p . yBrli p>teh 

significant ly decreased. 

The result. 0 tt.i Mi ln Co „ trol B , MpJe . ^ ^ 

.ipo.cn*, „o diIied uith „„„„.„ d . rlv , el> . _ ^ 

an «.«,, .„ on „ t of the mannen derivative,!-, p. tt . p., of tho 
derivative aaded to lh9 Upo>oMs) Md CMttoj t 

wherein Ps-Uposo... »oai» ied wlth „ nMn d . rivitlve w>> ln3ectM 
teethe, w lth e,pt y PS . alpora „ f „. ftM ^ ^ ^ ^ 

«*-. .the „ Mbr .„. co^ition wee th ^ oC ^ , 

hut ,00 . „ o1 (aoo ti „.. „ Mc „ ^ th>t ut>(| ^ teMw ^ ^ ^ ^ 

Upid. were used, . re .„„,,„ ,„ , (rlght) ^ TaHe s 

» ». prove. th . t tn . Upo „ OB „ of th> inv>ntton ^ 

Property. of Bel . ctiv . ly ^ ^ ^ ^ ^ 
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the facts that the rfi . 

the dls tnbution of the PS-ii n „ 
"•annan derivative to «, . ^P°somes modified with 

- ~^j p z d cofflbination but «■ - 



Table S 



Dispersion 



Tissue 



Payer' s patch 
tissue (number 
of times of 
repetition 




Significance 
difference 
(level of 

significance) 

Non-Peyer ' s 
patch tissue 
(number of 
times of 
repetition) 



Significance 
difference 
(level of 

significance) 



Unit: ng/mm' x 10" » + . . 

, mean ± standard error 
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Tnc embodiments of th*. 

1- Lipid membrane structure 

as an ingredient of the membrane. 

2. Lipid membrane structures of cl*in, , u • 

ohn _ . , ° f Cldlm 1 Wherei " the membrane comprises 

phosphatidylserine at least i ««, a w 

the ™>,a„, 1 ' <°~ c f 

r tane stru " ur " °' eiaim 2 " h,ret " * — ~- 

Phosphatidylserine j n ,„ 

7 er:ne ln an amount of 5 to ?n * ■ 

CO 50 mole 1 b *sed on the total 

components of the membrane. 

I"'" " Mbr4n8 « M - ' *»!» • in, l. conuine, 

" 7 t 7 ^ drU ' " ~"— ^ - — -a* =o. Pr i„, 
Pho.phetidyis.rine . , 

„, Irom the group consisting 

IT membr " e stru " u - s •« « «. co„ P o„ ent it 

lecithin or sphingomyelin. 

6. Lipid membrane structures n f m.- c 

0 7 ' " enbrane « * . -nose telMU< . 
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f 



8 - Upid membra " e structures of clai. « wherei „ a ma 

wnerem a mannose derivative 

* 4,ri '" i " - i« ** — ne thereof. 

»• U Pi . „e*ra„e structure. of eJii „ 4 w _ in a ^ 
incorporated in the membrane thereof. 

10. Lipid membrane structure. o£ ci.i. , herein the „.„„,« 

derivative i 8 Se ]o rffl j 

selected from the group consisting of 

phosphatidylethanolamine derivatives havino * m » 

tA es navmg a mannose residue, 

cholesterol derivan« fl * w i 

l 8tlVB8 havin * * Mnno.. residue, dimannosyi 

diglyceride, mannobiose fattv »riri »- *.« 

ose ratty acid esters and amides and phosphatidyl 

mannose . 



H. upid membrane structures of cial. , ^rein th , ^ 

i. «l.cted from the gr oup consistin9 of nmM pirt . slJy subM . tuted 

with a fatty acid and mannan p. rt i. Uy rob3tit0tM ^ chol ., terol 

12. Lipid membrane structure, for orai ad.ini.tr.tion »h. r .i„ . 

mannose derivative or a man**** ^ 

or a mannan derivative is incorporated in the 

membrane thereof. 

11. A method for deliver, a dru, to p. tcne , „ . 

tract comprising oran y administerin, Ilpld membrane r , ruct „ rM in 

which the dru, is contained therein a nd th , dro , ls ^ ^ 
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5 



— ™- «. PIises phospl , atidylscrine 203iil <* 

«»■ the „oup eo„s isting of an , h ' 

in 9 of an amphiphiiic E ,,kcf. 

<ormin, surfactant. " 3 miCeiJ «- 



14. A method of cl ail „ 13 wherain 

wnerein the component is lecirhi„ 
sphingomyelin. lecithin or 



15. A method of cJaim 13 wherein «-h 

the Upid "embrane structure* 
contains a mannose derivative «r . "uctures 

oTivative or a mannan derivatii«, i„ -v 
10 thereof. ««vatxv. in the membrane 



IS 



20 



25 



"II- 



BAD ORIGINAL 



I 

o 



to SO 
c 

u 
i 

o 

nj 
a. 



Fig. 1 



"on-Peyer', patch 





Free pc- ps-^t c — 

HPM. liposome p ^ lred ^ 
E,feCt ° fUpidC ™ ,PM,ti -. -the Uptake ..upos^ 



I 

o 



5^ 

XT 
to 

o 

c . 
<u . 
xz 
cx 



cm 
o 



■2 50 

o 

I 



to 

OL 



Oyer's patch 
non-Peyer's patch 





/'.'/v.;vr ,u;r.:: ,;■ 



BAD ORIGINAL 



I 

o 



c 



o 
I 

CO 




1 2 
Incubation tfme(hr) 
p *9- 3 Effect of IncuhaH/^™ 

Liposomes '"'ubatlon Time on the Uptake of PS - 




BAD ORIGINAL 





p S- liposome "ManrSrT ■ 

9 5 Ff f P5 -nposome 
" °" »• Uptake 

fff p Ver» s patch 
( 1 non-P eyer . s patch 



.PATENT 



SCENTS 



BAD ORIGINAL 




BAD ORIGINAL 



